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PREFACE 10 THe “ORGANIC CHEMISTRY.” 


(FOURTH EDITION, 1848.) 


Ar length I have the satisfaction of offering to the Reader 
the First Volume of the “Organic Chemistry,” and at the 
same time of expressing a confident expectation that the publi- 
cation of the remaining volumes will proceed without any 
serious delay. 

‘Having been unable, during the preparation of the inorganic 
part of the work, to take any account of the yearly increasing 
additions to the organic division of the science, I found, on 
commencing this latter portion of the work, that the first thing 
to be done was to collate the neglected matter. 

But the more carefully this was done, the greater appeared 
the difficulty of revising, co-ordinating and elaborating the 
mass of matter thus accumulated. 

And in the first place, it appeared absolutely necessary 
to devise a new mode of classifying organic compounds, 
inasmuch as the arrangement adopted in the former editions 
could no longer be considered satisfactory. Fortunately, in 
the interim, thanks to the labours of numerous chemists, at the 
head of whom Liebig shines conspicuous, the composition of 
the greater number of organic compounds has been so far made 
out, that it does not appear too bold an attempt to adopt this 
character, aa the most essential, for the basis of the classification. 
Moreover, since, in my opinion, carbon is the only constant, 
and therefore the only essential constituent of organic com- 
pounds (pp. 3, 4), it appears most appropriate to arrange them 
according to the number of carbon-atoms contained in a single 
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‘Theory, be bibasio; and such, in fact, it has actually been found 
to be (vid. p.204). It is precisely because this theory leads to 
important laws, which enable us to decide @ priori on the 
correctness or probability of formulm deduced from experiment, 
that it is preferable to a theory before whose judgment-seat— 
in the absence of Inws—almost any composition of an organic 
compound appears possible, and consistent with its properties 
whatever they may be; such a theory as the latter cannot 
indeed be easily confuted by any formula deduced from ex- 
periment. Lastly, if it be objected to the Nucleus-Theory 
that it requires certain hypotheses, we may remark that hypo- 
theses must be admitted in any theory that can be formed 
respecting compounds so enigmatical as those of the Organic 
‘Kingdom least of all are they wanting in the Radical-Theory, 
whose numerous radicals, anhydrous acids, and copulm, are, 
for the most part, not known in the separate state. 

The peculiar difficulty in classifying organic compounds 
according to the Nucleus-Theory, lies, however, not eo much in 
the theory itself, as in the diversified character of our know- 
ledge respecting many organic compounds. For of many com- 
pounds the constitution is yet uncertain; of others we know, 
indeed, the empirical formula, but are in doubt respecting the 
rational formula, For example: should Ozalic Acid dried per 
se be regarded as CHO', or as C'H?O%, and does it belong to 
the 2-carbon or the 4-carbon group? Is Acetone a primary 
compound C*H‘0%, or a copulated compound C‘H‘O%,C*H?, and 
does it belong to compounds with 6 or 4 At. carbon? In some 
of these doubtful cases, that view hae been taken which appears 
the most probable; in others, the doubtful compound has been 
annexed in an appendix to those with which it seems to be 
most closely related. ‘The latter course has also been pursued 
with all compounds of unknown constitution, of which the 
subsequent volumes will, unfortunately, include a greater 
number than the present. With the further investigation of 
the composition and decompositions of organic compounds, 
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these imperfections will gradually disappear, and the system 
here put forward, together with the theory on which it is 
founded, will be perfected and at the same time considerably 
altered; but I shall be satisfied, if it prove to be correct and 
consistent in ite principal features. 

In the stoichiometric calculations contained in this and 
the following volumes, the more exact determinations recently 
made of the atomic weights of certain elements have been 
adopted; thus, Bromine = 80 (instead of 78:4); Iron = 28 
(instead of 27). Should any other important corrections of 
this kind be published, they will likewise be adopted in the 
subsequent parte of the work. 
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Page Line 
352 — 14 from bottom for Beryl, read Rock-crystal. 
353 — 25 from top; for being }, read being diminished by j. 


VOL. Vi. 


383 — 10 from bottom ; for solution, read compound. 

386 — 7,8 4, ‘Tho two clauses: “filtering the solution to separate the 
‘undivided iridium ; dissolving the unfused black-brown 
‘mass in water,” should be transposed, 
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188 — 16 from top; for nitrate, reed hydrochlorate. 

20-4 » ‘The formule, according to the substitution-theory, should be 
(CK*CrO™ and C°KCPO™, 

226 — 2 from bottom ; for acetic, read formic. 

‘264 — 15 from top; for Dumasin, read resinein. 

272 — 17 4, 5 for 70 parts, read 10 parts. 

284 — 11» 5 for Regnanlt, read Cahours. 

$= Fm), ads rd anda 

3-7 oy 1 for 90°00, read 91-43. 

360 — 8 from bottom; for C7N"H?0", read C*N7H‘O*. 

400 — 9 ” + for red and more viscid, read red, viscid. 


PART II. 


CHEMISTRY OF ORGANIC COMPOUNDS, 


ORGANIC CHEMISTRY. 


‘Tam bodies of the organic kingdom are distinguished, in their most 
complete state, from those of the inorganic kingdom : 





Organic Chemistry considers : 

1. The organio compounds occurring in the bodies of planta and 
animals, together with the combinations which they form with each other 
and with inorganic bodies: Chemistry of Organic Compounds in the most 
veaivicted sense. 

2. The composition of plants and animals and of their parts, formed 
of these compounds and of inorganic substances: Chemical Botany and 





3. The chemical changes which oceur in these bodies, 20 long as they 
are subject to the influence of the vitel force: Chemical Physiology of 
Plants and Animals. 
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SPECIFIC GRAVITY. 49 


a ALC, At. H, andc At. 0, the formula for calculating the specific 
volume at a given temperature ia therefore: 
(4a+3b+3e) . (156 —d . 0-016). 

(Ann. Pharm, 55, 197). The specific volumes of C, H, and O, at different 
legrees below the boiling point, are given in the following table, in which 
the’ number of degrees below the boiling point is denotod by d, and the 
specific volumes of oxygen and hydrogen, being equal, are put together in 
the same column: 








Hand O 
415 
410 
405 
401 


13°52; lienco 22°34 + 33-52: 
volume of acetic acid. If now we divide the atomic weight of acctic 
acid=60, by thie number, we obtain 1-074 for the epecific gravity of 
acetic acid at 16’. Experiment gives 1-063, differing somewhat consider- 
ably from tho calcalated result; many of the oxamples calculated by 
Kopp exhibit similar and even greater differences. 

‘The specific volumca of the other clementa which occur in organic 
liquids are more difficult to determine. Kopp cetimates that of chlorine 
by calculation from chlorchenzide, C#H™CI, as equal to 21°84 at the 
Boiling point, or 14 (1-56—d . 0-0016) at other temperatures. ‘The 
specle volumes of nitrogen and sulphur are still more uncertain.— 

cording to this mode of calculation, any two isomeric organio liquids 
should have equal specific gravitics at equal distances from their boiling 
points,—a result empirically obtained by Aubergier with respect to the 
oils which are isomeric with oil of turpentine. (Kopp, Arn. Pharm. 
50, 71.) 

Before publishing the preceding general theory, Kopp had laid down 
the following particular fiw (Ann. Pharm. 41,79 and 169), which the 
general theory now serves to explain: (J.) The specific volume of an 
‘cid is lean by 24 than that of the compound ether which the acid forme 
with wood-epirit, and leas by 43 than that of the ether which it forms 
with aleohol. ‘The general theory gives for acetic acid the following 
numbers: Acetic acid=C'H'O'; acetate of methyl=C*H'O'; acetate of 
ethyl=C'H'O!, The specific volume of aceticacid=4 . 6-24+8 . 468= 
62°40; that of acetate of methyl contains 2 sp. vol. C, and 2 sp. vol. H 
in addition, =12°48 + 9:26=21°84; the sp. vol. of ncetato of ethy! contains 

You, Vit, 
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Liwig's Theory (Chemie der org. Verbindungen, 91).—The specific 
yolames of the different cloments stand in close relation to their atomic 
weights; if the atomic weights of H, C, 0, N, and Cl=1, 6, 8, 14, and 36, 
the atomic volumes will be 1, 3, 4,7, and 9 (corresponding to a twofold 
and fourfold condensation of the thermic envelope surrounding the atoms). 

i swig estimates tho specific volumes of H=44, C=132, 
176, &o. But in organio compounds, the volume of the 
hydrogen may be condensed to 3, 4, and 4, whereby it is reduced from 44 
to 83, 22, or 11, In certain organic compounds, the volumes of the other 
elements above-mentioned, may, besides theso three condensations, suffer 
condensation to § and j.—Example: Benzin, C*H*, has a specific 
gravity of 0°85; ite atomic wei 0: (00) is 12.75 (atomio weight of 
+6. 125 (atomic weight of H)=050; and 950-+085=1147 (ep. 
Yol. calculated from the sp. gr, O=100). If now wo add together 
12 gp. vol. of carbon condensed to two-thirds, viz, 12. 88, and 6 6 
of hydrogen condensed to one-half, viz., 6.22, wo obtain a sum=1188, 
which is the specific volume of benzin. ' This calculated specific volume, 
however, is greater than that which is obtained from the observed spocific, 
gravity, and, therefore, the specifi gravity obtained by dividing the 
atomic weight by this specific volume, is not the eamo as the sp. gr. deter- 
mined by experiment, but a smaller number, viz, 0-821, 

‘Very important, if confirmed by further examples, would be Lowig's 
cbecrvation, that the specif volume of u compound is not altered by 
addition of oxgen; ¢.g., Aldehyde, C+H'0*; atomic weight=44; ep. gr. 

=0°79; and Acetic acid, CHO; atomic weight=60; sp. gr. at 

5 hence tho sp. vol. of aldehyde=44-+0-79=55°7, and that of 
-60+1-:063=56'4. The agreement, however, is not so great 
as it appears to be; for tho specific gravity of acetic acid is taken 102° 
below its boiling point, and that of aldehyde only 2° below; at 99° 
below the boiling point, the sp. gr. of the latter would be much greater, 
and, therefore, its specific volume much smaller, and accordingly differ- 
Ing tote widely from that of nectio nod. On compating Oil of Turpen 
tine (CPH", atomic weight 152; sp. gr. 0°87; boiling point 157°), 
Camphor (C*H"O%, atomic weight 152; sp. gr. 0:986; boiling point 
204°), and Camphoric acid (CPHMOt atomie welght 200; specio gravity 
1-194; boiling point 270°), we find the specific volume of Oil of Turpen- 
tine= 156 phor=154, and of Camphoric acid=167. Similar! 
the specific volumes of Valeral, C*H"0 and Valerianio acid, C*H0" 
are nearly=105 and 108. These calculations, therefore, seem to agreo 
very well with the above-mentioned law of Lowig relating to oxygen. 

‘With regard, however, to the general character of Lowig’s mode of 
calculating specific volumes and specific gravities, it is easy to see the 
since the specifio gravities of most organic compounds lie between 0°800 
and 1-400, and consequently the range of variation does not exceed 
0-600, and since, moreover, these compounds contain the same elements 
in different proportions, while the specific gravities of the elements them- 
selves probably vary but little, it fe not very surprising, that the specie 
gravity of an organio compoand should admit of ealelation within 
0-010 (and sometimes even this degree of approximation is not attained), 

ially when wo tak tho speciée volumes of the elements somowbat 
Sibitrarilyy and amame to. ouraslves. tho liberty of imagining, when 
necessary, that they are condensed in the compound to 3, §, ta 4, and }. 

Ou the whole, indeed, when we consider that Kopp, Schréder, and 
more especially Léwig, proceed from assumptions differing so widely one 
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The following are examples of the calculation of the specific gravities 
of diatomic organic gases, en 


Oil of Turpentine. Alcohol. 
At Vol. Density. | At. Vol. Density. 
20 nn 20 89200 | 4 an 4. 16640 
16.16 . 1-tose | 6. 6. 04158 

QTL 11093, 








Org. Compound 1.2 11092 1 
‘Vapour-density.. 





3346 


‘Tho 2 At, oxygen in the alcohol, enter as only 1 vol. of gaa, inasmuch 
‘as oxygen is a 2-atomic gas. It appeare then that in marsh-gas, for 
example, 2 At. C. are united with 4 At. H. to form 1 At. mareh-gas, 
which, in the gaseous state occupies 2 volumes; these two volumes 
weigh’ 11092; consequently, the weight of 1 volume, or the specific 
aavity, of the gas is 1:1092+2—0'5346 (the ep. gr. of air=1-0000). 
ence 1 At, marshgus oecpies twice aslargo a space ast At hydrogen; 
‘or a space which would include 1 . x At. hydrogen, contains only 4.x 
At. marsh-gas, If then hydrogen gas be called monatomic, marsh-gas 
must be diatomic, 
Other chemists make the atomic weight of hydrogen only half as 
it, and the specific gravity of carbon-yapour, not=0-416 as in this 
fand-book, but=0-832 (supposing it to be 2-ntomic, like oxygen gos 
‘on these hypotheses the preceding table will be altered as follows 


Marsh-gas, Oil of Turpentine. Alcohol, 

At. Vol. Density. | At. Vol. Density. | At. Vol. 
toe B vee 196640 | 20 we 20"... 16°6400 
 O-Ss44 2276 


















221 
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According to this theory, the clementa form, by their combination, four 
volumes of organic gas ; henco the often occurring expression that most 
{or all) organic compounds form 4 volumes of vapour. In this system, 
therefore, an organic compound of 4 vol. gas or vapour is equivalent to 
that which in the present Hand-book is designated as an organic com- 

ound, whose ges or vapour is }-atomic or diatomic. The origin of the 
Miflerence is, teat ju the Brst-mentioned mode of calculation, the volume 
of an atom of any organic compound, in the gaseous state, is com 
with the volume of 1 At. hydrogen in the form of gas, and in the last- 
mentioned, with the volume of 1 At. oxygen in the gascous state. 








ee Aerng 2 insn's experiment, sulpbur-vapour is 2-atomic like oxygen gas. 
e note, p. 29.) 
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also WV. J. Pharm. 7, 129; also Pogg. 65, 420) that thie anomaly dis- 
appears when the specific gravity of the vapour is taken at least 100° 
above the boiling point of acetic acid, Close above the boiling point, 
the density, as shewn by the following table, is even greater than it 
should be for a f-atomic vapour, or a vapour of 3 volumes. This density 
diminichos as the temperature rises, til, at 250°, it becomes equal to 
that of a diatomic gas, after which it ie not altered by further rise of 
‘temperature : 


‘Temperature ...... 125° 130° 140° 150° 160° 171" 190° 200° 219° 230° 
20 S12 290 275 248 242 230 222 217 209 


‘Temperature. 250° 280° 300° 338° 
Deasity.. 2-08 2-08 2-08 2-08 












Similarly with butyric acid, which boils at 164°. ‘The calculated density 
of its vapour, supposing it to be diatomic, is 3-0505; but, according to 
Cahours, its density varies with the temperature as follows: 


‘Temperatare...... 177% 208° 228" 249° 261° 290° 310° 330° 
Density 


368 344 3-22 3:10 307 307 3-07 3-07 





Valerianio acid behaves in » similar manner to butyric acid, but its 
Variations are not 20 great. (Cahours.) 

The vapour of anise-camphor, C”H"0%, which boila at 222°, has a 
calonlated donety of 81201, eupposing it fo be diatomio, But Cahours 
‘observed the following variations: 


Tempersture.cccnnun 245° 260° 270° 325° 338° 
Density... cc ns 598 573 564 522 519 


Formic acid, which boils at 99°, likewise exhibits too great a vapour- 
density just above its boiling point. Regarding tho vapour as diatomic, 
tho caleulated density is 1°5946; but Dumas found it to vary betweon 
2-13 and 2 14 at temperatures betweon 115° and 118°, and Bineau found 
it = 2-125 at 111°, 

On the other hand, wood-spirit, aleohol, ether, fusel-oil, and most 
compound ethers, exhibit the density of diatomic gases just abovo their 

oiling points. (Cahours.) 















3. Borua Porst.—Organic compounds are moro vola 
tion ‘as they contain s greater number of atoms of hydrogen, and a 
smaller number of atoms of carbon, oxygen, and nitrogen, Of polymeric 
compounds, the one whose compound atom contains the smallest number 
of elementary atoms is always the most volatile. 

‘The boiling compound of an organic compound is higher by « . 19° 
than that of another organic compound, when the former,—with an other- 
wise similar composition—contains = . C*H? more than the Intter. (Kopp.) 


‘This is shown by the following examples: 


(Caleaated Dif. 


1. 19%= 19" 
3) 








C#HYO! = Caproic acd 
HHO! = Capryie ald 
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number is not found to be exact, Schrider supposes that in man} 
compounds, as in the ethylic and methylio ethers, the influence of C°H* 
on the boiling point amounts to about 16°, and in the acids to 21°, 
Kopp attributes these discrepancies to want of accuracy in determining 
the boiling points of the compared compounds, For in the greater 
number of instances, the conditions for exact determination of the boiling 
Points were not observed, such as constant atmospheric proseure corre 
sponding to 0-76 metr,, the introduction of platinum wire into the liquid, 
and the immersion of the thermometer in the vessel, so that the stem 
may be completely surrounded with vapour, the vapour being allowed to 
cecape by tbe passing throogh the cork. | (For farther obgervations on 
this matter, vid, Kopp, Chem. Soc. Q, J. 3, 104.) 





In compounds consisting wholly of carbon and hydrogen, each addi- 
tional double atom of carbon which entors, raises the boiling point by a 
quantity varying from 35° to 35:5, and each double atom of hydrogen 
lowers it by 15° Gerhardt.) This agrees very nearly with Kopp's 
supposition that each addition of CPF ralscs the boiling point 18"; 
for 35—15=20. 

In calculating the boiling points of these compounds, we may start 
from oil of turpentine. To find from this the boiling point of another 
hydro-carbon of known composition, it is necessary firet to detormine the 
difference of C and H?, As many times as the compound in question 
contains C?, more or less than oil of turpentine, eo many times 35° must 
bo added to or subtracted from the boiling point of ol of turpentine; and, 
‘as many times as the compound contains H? more or less, 0 many times 
15° must be taken from or added to the boiling point. 

Thus, Cymene, C”H", contains 2H less than oil of turpentine, whenco 
its boiling point should bo 15° higher; now 160°+15°=175°. ' (Obeer- 
vation gives in fact 175°.)—Cumene, CH", contains 2C and 4H less 
than oil of turpentine; 160—35 +2 . 15154. (Observation gives 153°.) 
—Naphihalin, C®H®, contains 8H less than oil of turpentine ; 160+ 
4, 15=220, (Observation gives 221°.) Styrol, C¥H® contains 4C and 
8H less than oil of turpentine, 160—2 . 35+4 . 15=150°, (Observation 
gives 146°.) 

































. Ann, Chim. Phys, 14, 107; also J. pr. Chem. 35, 300.— 
Compt. rend. mensuels, 1, 77.) 


‘A compound which contains CH? more than another, boils 52° higher. 
(petseee According to Gerhardt's Jaw, the difference should be 55°; 
for? . 35-15 =55, 











BP. 
Cinnamic acid . » C#HSOt 293° 

+ GMHtOt 239° 
Cinnamic ethes . CBHEO 260° 


209" 
tod 
86° 


‘Bensoic ether mH 
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ich is motamerio with it, though the vapours of both compounds 
are diatomic. (Kopp.) 














Acetic acid. ono 
Formiate of CH0,c:H0* 
Batyric aid nsnnsnae CHS! 
‘Acetate of ethyl * CHH0,C1HtO 
Valerie 2d evnsoononone CHO 
Butyrate of methyl... C#H0,C*H70* 





Schroder (Pogg. 62, 184 and 337, moro fully in a special work, 
Mannb. 1844) imagines “organic compounds to be composed of hydrogen 
tnd cottain binary cormpouirde which he calls Componentn, Exch of theo 
components exeris a determinate influence on the boiling point either to 
raise or to dopross it. 

Ht, Bikydrogen, lowers the boiling point, by 3°. All other com- 
ponents raise the boiling point; H*O%, water of hydration, by 113°5°; 
C0, carbonic oxide, by 57°; C*O', carbonic acid, by 90°; formyl, by 52°; 
Cran, jn the form of methylene, by 21°, and CH in the form of elay! 

ny 17°. 

To caleulato the boiling point of any compound, we may set out 
from Benzol =C"H* (=3 : C'H*=Triformyl), Since this compound 

it 86°, and moreover 3. C'H* must raise the boiling point by 

156°, the influence of the triformyl=156? must be deducted 
from the boiling point 86°, leaving — 70°; and to this — 70°, must 
bo added the influence of the components of the compound whose boil- 
ing point is sought. If, for example, the compound is Caoutcbin 
CHS, consisting of 4 At. methylene, wo must add 4. 21=84 to the 

—T0°, which makes the' boiling point of caoutchin=14° (by obser- 
vation it is 14:5). Similarly, alcohol —bihydrate of elayl=2C*H*+ 
HO? ; therefore, 2. 1741185 = 147°5; 147°5—70° = +77'5° =boil- 
ing point of alcohol (by observation, 78°). 

fence, to find the boiling point of an organic compound, we must 
resolve it, in tho most convenient manner, into its components, estimate 
their aggregate effect upon the boiling point, and diminish the sum 
by 70°. 

"The table calculated by this method gives results agreeing very 
closely with observation ; it mast not, however, bo forgotten that, as 
occasion requires, C*H? is sometimes introduced as methylene, with an 
infuence of 21°, sometimes as elayl with an influence of 17°, sometimes 
even in both capacities in the same compound ; thus, fusel-oil, CHO, 
is regarded as a compound of C*H? in the form of methylene, 4C*H? in 
the form of elayl, and H'O*, while valerianic acid, C"H™O', a compound 
i timately related to it, is supposed to con: if 2 methylene and 2 elayl 
with C'O*and H°0*, Nevertheless, it is not with all compounds that this 
method yields satisfactory results. For instance, aldehyde, C‘H‘O*, may 
be regarded eitber as C‘H*+ HO, in which case tho calculation will be: 
52°-4113°5°—70°= +95°5°,—or as C*0?+C*H?+ H?, which gives 57-+ 
21-3—70=+5°. Thus, the calculation gives for the boiling point of 
aldehyde, either 95:5° or 5°, whereas the actual boiling point is 21°. 
In a similar manner, acotono gives either too high or too low a point, 
aooording to the components of which it is supposed to be formed. 
Noverthless, tho agreement which exists in many casos, induces the 
‘supposition that this theory has some foundation in fact, and ao far would 
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The Wiling point question hae hitherto been treated exclusively 
rording to the rudlical-theery. and not accoring to the nucleus-theor¥. 
ia, therefore, a question whether the latter may not afford » further 
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cluo to its solution, and whether, by amiguing to the hydrogen aud 
‘oxygen within the ‘nucleus o different amount of influence from that 
which is exorted by the same elements without the nucleus, we may not 
succeed in discovering » universal law. That this cireumstance is of 
portance may be seen from the following facts: Salicylous acid and 
benzoic acid have the samo empirical formula =C™H*Ot; but the former 
boils at 196°, the latter at 239°. The difference of 43° is too great to be 
attributed to error of observation, and must, together with the other 
striking differences in the propertios of the two acids, be attributed to 

ference of constitation,  Wensoio acid le apposed by Laurent to eon- 
tain the nuclous benzone, C“H', which, together with 40 externally 
situated, forme benzoio acid, C“H',0'; but ealicylous acid is supposed to 
be formed upon a different primary nucleus, CH? (possibly: identical 
with dracyl). A secondary nucleus, C“H*O*, derived from this by the 
substitution of 20 for 2H, forms, with 2 additional atoms of oxygen, the 
compound C*H'03,0%, which belongs to the aldehyde type, may be com- 
pared with biter almond oil, CMHO%, and moreover requires the addition 
of 20 to convert it into an acid actually comparable with benzoic acid, 
vir., salicylic acid, C“H*O*,0%. It appears, then, that the circumstance 
of benzoic acid having 40 without the nucleus, and salicylous acid 20 
within and 20 without, produces a difference of properties, and among 
the rest in the boiling point; moroover it seema to follow, from this 
examplo, that exygon within the nuclous raise the boiling point les 
than oxygen without. In connection with this matter, we might further 
examine, and perhaps decide, the question, as to whether benzoic and 
salicylous acid should be expressed, as in Laurent's system, by the for- 
mule C¥H',0* and C"H*03,04, or, according to the principles explained 
on pages 30—37, by C“H*0,HO”, and C"H*0*,HO, 




















By way of example, we may take the following attempt to calculate 
boiling points according to the former of these two views, the results of 
which are tolerably satisfactory. The boiling point of the C and H 
the nucleus is first determined according to Gorbardt’s method (p. 57). 
It is farther empirically assumed, from calculatious of the boiling points 
of different compounds, that O* within tho nucleus raises the boiling 
point 25°; that the fit OF without the nucleus raises it 50° (in some 
rare cases, as in that of phenic acid, the riso thereby produced amounts 
to 100°); and that the following O* without the nucleus raises it 100° 
(rarely, ‘as in benzoic acid, only 50°). H'0* without the nucleus raisos 
the boiling point 108°. The observed boiling point is placed in brackets 
before the caleulated value : 














Formic acid, C!H?+0' . Wood-spirit, CH*+H°0* Acetic acid, C'H* + OF 














cH = 50° CH — 50° 
© without — 50° HPO? + 108° 
(OF without +100° 
(60%) + 58° 
(09*) +100" (220°) + 120° 


Alcohol, C'H‘+H'O? Aldehyde, C1H'+0? ——_Btyrie acid, C*H*+ O* 
CH — 30 cH! —30 
HO? + 108° (OF without + 50° 





© without + 100° 











(78) +78" (ar) +20" haces aden 


62 PROPERTIES. OF ORGANIC COMPOUNDS. 
‘Valerianie scid, CH!+0* Fasel-oil, CH" +370" Caproic acid, CH + OF 





CoH "30° ‘CPHL 30° cut sot 
©? without 50° HO? 108° OF without 50° 
(©? without 100° — ‘OF without 100° 
— (asa) 138" — 
(7s) 180° (202°) 200° 
Caprylic acid, CH"+0' —Lactone, C*HO'+ 0" Metacetone, CH + OF 
cun ” 90° CoH ast cone sor 
© without 50° OF within 25° (OF without 50° 
O? without 100° OF without 50° ee 
— — (64) 80" 
(236°) 240" (92°) 120° 
Mesiticther, C#H¥+0? —Acrolein, CH‘+ 0" Acrylic actd, C*H' + OF 
cane | ese CH se cnt ° 
0% without 50° ©? without 50° O without 50° 
— ‘OF without 100° 
(120) as 62") 55° 


(above 100°) 155° 
Pyrogllc ac, CHH40+ 0! Phenlc acid, C#H*+O* Saliclous acid, CMHSO#+ OF 








CHHt | 95s CHHS 130° 
(©? without 100° © within 25° 
(OF without 50° 
188") 195° nk 
(196°) 205° 
id, C¥H*+0* Bitter almond oil, C“H*+0* Cinnamic acid, CH + Of 








CHHS 130° cH 130° 
* without 100° OF without 50° 
(239) 230" (180°) 180° (290°) 285° 
Camphoric acid Anhydride, C™1IO'+ OF Campholic acid, CPH + OF 
cH ase CH 4s 
‘Olin the nucleus 30° ‘OF without 100° 


OF without the nucleus 50° = 
(250") 245° 





(above 270°) 275" 


Pyroguajacic acid, CHIN" +0" Cuminic aid, C*H + OF 
cunt use CoH 190 
© without 100 ‘OF without 100° 





{above 250°) 290° 





(210) 215 
Pyroterebie acid, C#H™ +0! Caryophylic 





id, CHO! + 0? Cumarin, CHHSO + OF 








ost ne 190° coi 200° 
© without 50" OF within 25" OF within 25° 
(OF without 100” GF without 50" OF without 30" 
(abore 200) 115° i) 200 (270) 27° 


Mydranisy!, CMIMO* +0? Camino! and 
Anise-camphor, C#H#O® 

CHE ‘190° 

OF within 25° 





(above 150") 165" 








(220) and (222°) 215° 
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Passley-camphor, CPH#O! + 0* Peppermint-camphor, CH® + O* 
ce 190° CH? 130° 
OF in the nucleus 50° OF without 50° 
0° without 50° 
= (213%) 180° 
(800°) 290° 
Common camphor, CH"O? Or? C7440 ——_Cajeput oil, C°HMOF 
PH 160° CH 160 HY 445° 
OF within 25° O without 60° OF in the nucleus 25° 
(204) 85° (20) 210" 73%) 170° 
Furfurol, CMH‘O# + 0 Carvacrol, CHH#O? 
cunt 75° cnn 215° 
OF within 25° OF in the mucleus 2 





0 without 50° i 
(sry Teo oe 





But this mode of calculation, though it may appear tolerably aatis- 
factory in so far as regards tho examples in the preceding table, is 
nevertheless iuscourato when applied to many others; partly perhaps 
because the composition and boiling points of these latter have not been 
correctly determined, but partly also because the mode of calculating i 
Bot sdapted to certain compotnds, for which, perp, pecalis, lowe 
should be assumed. Such, for instauce, is the case with methylic, 
thylic, and amylic ether, with acetone and certain compounds allied to 
it, with lignone and its products of decomposition, &e. 

But even if wo should succeed, by this or any other mode of caleula- 
tion, in overcoming the principal difficulties, it will still remain uncertain 
whether we shall ever arrive at a complete solution of the problem of 
determining the boiling point of an organie compound from its composi 
tion. ‘The numerous oils composed of O"H™ have boiling points varying 
between 150° (lerebene) and 173° (carvene); and this. difference. of 
boiling point is accompanied by difference of specific gravity, and of 
optical und chemical relations (¢.g., towards hydrochloric acid gas). Wo 
cannot, therefore, ascribe these deviations merely to impurity in the 
oils or to errors of observation, but aro forced to admit that in the same 
nucleus, the 20C and 16H may be united in different ways; and a this 
difference of arrangement and the influence which it exerts on the boiling 
point are likely to remain unknown, the calcalation of the boiling point, 
even if founded on the most accurate data, cannot be expected to give 
an exact result in all cases. 

Certain other compounds likewise have different boiling points, 
though their composition is the same, ¢, g., maleic and fumaric acide; 
there are, however, other reasons which seem to show that the boiling 
point of fumaric acid should be doubled. 

‘Some facts seem to show that nitrogen raises the boiling point of a 
compound much more than carbon or oxygen, and that IN introduced 
in the place of 1H produces rise of about 100°. Thus, benzol, 
CHS, boils at 86°; the compound CH® boils at a. still lower tempera- 
toro; but the boiling point of aniline, C¥H'N, is 182°; Elaene (probally 
CHE) boils at 110° coniine, CHAN, at 212" | This strong Exing 
power of nitrogen and oxygen in organic compounds is very remarkable, 
when considered in relation to their otherwise great elasticity. 
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PRIMARY NUCEKI VOLATILE OILS. 167 
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ALKALGIDS. 15. 
‘be ansigned to othor h: which may be obtained ia tho form of 
tile or eamphorn-—Glyeerine, CHO in perbaps CHOSE and 
oe Oso", elemento may i eh 
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ALKALOIDS, 
Organic ata Tipe Alkatin, Basen, Atkaloile, Base 


‘Memoirs, which troat of sovoral Alkaloids together: 
‘Sxapitas—Todates and Chlorntes of the Alkaloids, Ann. Ohim. Phys. 


274. 
a of Todine, Ann. Ohim, Phys. 83, 104; aloo J. pre 
‘Chen, V1, 287.—Action of Chlorine. 7. Pharm, £4, 153; aleo J. pr. 
Chem. 14, 180. 


Reoyavir—Campeen. nn. Chim. Phys 6 195 nto dn, Pharm, 
Leama, ition. Ann, Pharm. 26, 41. 
iat dt Sie Th 
(-—Organie Bases in Bone-oil. Trans. Boy. 
Phil. Mag. J. 2, 174; Ann, Pharm, 70, 32; J. pr. Chem. 
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ORGANIC ACIDS. 208. 
Tho two last-mentioned acids form st present an exception to the rule 
that monobasic acids contain 40 oxternal to tho nucleus; similarly with 
eenanthic acid = C“H*O?, 


2. Monobasic Acids with Ozygen-nucleus. 
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In this list also, Acide slilbereux with ita 60 forms an exception to the 
‘general law, 
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¢. Monobasic Acids with Chlorine. or Bromine-nucleus, 


Boron ac 
Bromosaliylc aid. 
Bibromoualeyic aid, 
Bromunide sad, 
‘Chloronaphthalic acid. 
d, Monobasic Acids with Aro-, Amidogen-, or Nitro-nucleus, 
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16 = CHHEX?,0% 
4 = Ox, 
4 = CHHEXO204, 





‘Styphnic acid = Oxypicric acid. 
Nitrobensoic acid. 
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4. Monobasic Acid of an Artenic-nucleus. 
C'H*AsO* or C'H*ArOt, Cacodylic acid. 


B. Brpastc Acips. 


a. With Ozygen-nucleus. 
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formals does not nocord with Poligot’s view, that uranyl=U0" ta to bo 
‘regarded as a metalloldal (LV. 100)—In the 

luranie oxide with tartaric acid, no water is expelled; for tho salt dried 
at 200° is componed of LUO CHO. Similarly with oxalic acid, Tn 
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ETHERS OF THR THIRD CLASS. alo 















CHHO,S0" == CHH'SO%, Sulphurous ether. 
CHHtO,NO? = CHINO, Nitrous ether. . 
CtH*O,NO = CHINO’, Nitric ether. 
SCHO, BIO? = CH*SIO; C1HI0,S(0!= 04 3; and CHO, 2810" = C1H'SPO?, 
‘Three kinds of silicic ether, 
2, With Organic Acids, 
Alcohol-residue, Acid-resdue. Compound Ether. 
CHaO+CHOO= CH CLO 
45 1° 21 3 6 6 4 Pormicether, 
45 1 2 183 6814 
4321 21 3 6 4 2 4} Modited by chlorine, 
4°51 2 18 6.64 
45 1 43 3 88” 4 Aceticether, 
4321 63 3 8624 
43,2 4,53 S884 
4231 43 8534 ‘i a 
4141 43 3 4 4 4} Modifications containing 
4 si 43 3 3854 PS 
4 51 4818 a6 4 
4 51 4128 174 
4 51 4 33 8 8 4 = CICKO?=Chloraldehyde. 
45 1 63° 3 108” 4 Aeplicetder, 
45 1 65 5 1010 6 Ladicetber 
450 1 87 3 1212 4 Butyeo ether 
45 1 8 5 2.3 1210 2 4 Chlorobutyrc ether, 
45 1 103 5 8” 6 Pyromucecther. 
45 1 109 3 1414 4 Valerianle other, 
45 1 12M 8 1616 4 Capote ether. 
45 1 M5 8 1810 4 Bensole ether 
45 1 M5 5 1810 6 Balicylcether, 
45 1 4X5 18 9 x 6 Indigotcter. 
45 1 M413” 3 1818 4 Ginamthylic ether. 
45 1 167 5 2012 6 Anisiceluer, 
45 1 16 6 Br S 2011 Br 6 Bromanisic ether. 
45 1 16 6 CLS 20.11 Cl & Chloransic ether. 
45 1 16 6X5 2011 X 6 Nitraasiccther. 
45 1 1615 3 2020” 4 Capmplicether. 
45 1 W7 3 2212 4 Cinnamic ether 
45 1 18 6X3 211 X 4 Nierocinnami ether. 
45 1 189° 7 314 B Veruticcther, 
45 1 20.9 9 2414 10 Opianic ether, 
45 1 3231 33 3636 4 Palmiticether. 
45 1 M3 "3 3838 4 Margarcether, 
45 1 3633 3 4038 4 Elaidioethers 
ei 2 4 6 8 Oxalic ether, 
w2 4 6 Chlorosale ether, 
R10 2 a2 6 8 Pumaricether. 
si 2 84 6 8 Succinicether. 
2 8136 6 
2 06 6 3 
2 28 6 8 
2 128 6 
2 6a 6 8 
2 9M 6 8 Camphorie ether, 
2 mu 6 8 Chlorocainphoric ether. 
2 216 6 8 Schacio ether, 
12:15 30 123 9 2418 12 Aconitic ethers. 
11S 312 S24 2014 Citric ether. Another 
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He = 2HO ~ CHOCO. 
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Netely transformed inte ap amide, 

Ths 1 At. exalic ether with 1 At. ammonia forms oxamethane and 
aleshol: 
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Amethanes are 


2010.0 = NE = C 





OOF + CHO, 


But if another atom of ammonia be added, oxamide 
second atom of alookel is eliminated: 
CHEN.CO = NEP 





formed, and a 





CHINO! + CHO, 








‘This amethane may be regarded in various wayss—a, Ae a hall 
® Jdogen- and half ether-compound of oxalic acid (or, what comes to the 
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‘tha sino acid, 
‘To th cas of anethunee inony th following componnie ford 
feom wood-spitit, OPH'0%, alcohol, CHO and farebeil, C*H"O% 


CIPRO = CHAD, COK = 
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GLYCERIDRS. 245 


tare of the second, solidifies ; melts at the temperature of tho third 
(about 69°), and then solidifies only when the temperature has fallen below 
all three. After solidifying at thie point, it may be mado to melt, again 
‘at the first, second, and third melting ints respectively, solidifying 
as before, below all three ; and these changes reproducible. in this 
succession to any extent, without the slightest loss or gain of weight, 
‘As the stearine approaches to purity (by repeated crystallization from 
ther), the interval between the Bret and socond meltag points dimin- 
shes ; honco it is probable that perfectly pure stoarin® (which has never 
‘ot been obtained) would exhibit only two melting points, thoee, namely, 
‘Which are here called the first and third. 

‘The three modifications also difer in donity, the fret being lighter, 
the second and third heavier than water} at 15°, the density of the fret ia 
0-9867, of the second 1-0101, of the third 1-0178. ‘hese numbers 
apply to mutton-stearin crystallized 32 times from other, and having it 
third melting point at 69-7". 

Similar modifications are exhibited by other glycorides, vir., stearin 
from beef- fan glycorin-fat from a kind of vogetable tallow (the history 
of which is not exactly known), palmitin and margarin. Tho following 
table exhibits the melting points of theo fats: 












Palmitin from palm-oil 
‘Margarin from butter 
‘Margarin (2) from human, 


The proj 
not to bal 
hibited by stearic or cerotic ether, cerotin, cerotene, Chinese wax or 
paraffin. 

* The purest stearin which Dufly obtained hed been crystallized 32 times from 
ther, and smouated to only 8 grammes from 2 Klogrammes of the cre fay tal, 


hhoweter, appeared to be not quite pure; for the residue af the mother-liguid differed in 
‘melting point by 2° from that which crystallized out. 
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terior. three isomeric varieties of CH! to 
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4. Oil of vitriol dogs net ateorb margh-cas : bat anhydrous sulpbarie 
acid decomposes it. with formation of water and sulphurous ant 
‘of chamal (A JP 36 ;also J. pr. % 
i \bsorbs z's of its volume of marsh-gas, (Daltoo.) 
Si: Hkew'se Sbeorb it im small quantitye © 








Methylic Ether or Methylether. CHO = CH}HO. 


nd Puligot (Ann. Chim. Phys. 58. 19)— 
Methylendither, Methylaryd. 
Metiyléne. (Dumas and Pi 


Disguyerst by Pum: 
Oxide Me 










Formation. By heating woest-spirit, CoH40% with oil of vitriol (Dam. 
41), or with excess of pulverized anbydrous borax (Ebelmen, ¥. 49% 
gm. Phys. 16, 138). 
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dw Mus, CHist. Nat. 1, 333; abo 
15, 470. 


1, 107; 72, 200— 
4, 186, and 53, 145.— 









Gobel. Detereizer, 
relations of this acid. 


Sours. In ants. ‘ally in Formica rufa, but not in the eges— 
4 Acconiing to Fi (Eroricy's Netizen, 7, 141; Jadkresber. Le &. 
? 1S47-S, 548), the active deleterious principle in caterpillars, especially 
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talnnting below in as open neck Tato the other flare fa woo towered 
tube with» terrow neck, swaaked with 
by oil of vil in is of the tabos 
By which the pasta oator tho globe roast bo placed as fer ae possiblesfeven 
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the globo exhibits « low tint from excess of ehloris supply of 
ye ‘occlarnted, lect w cousideroble quaatity of 
the explosive mixture should accumulate in the globe, and produce an 
5 bat paral taut be 440 as t0 intorrupt 
‘the stream of that gue till yellow colour removed by a 
modorute supply of tho methyl-othor gus, But, in spite of very pro: 
caution, nn exo of the m coven if it doce not caine 90 
xin, wil wotnee ombortion,attonded with sed light 
deposition of carbon; in that: eater he eee 
ie stopped fil the appuratun haw he Viquid collected. in the 


4.105%, and sang be ‘without "Vaponrdonstg, 
8008. Has a suffocating odonr, and excites tours, just like phosgene— 
oats Syieal caer. hy Ge hater aaiee etna ek 
lke fi" convened tito CHENO, an aimaely two OPO. 
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‘SULPHOSOMETHYLIC ACID. 295, 


Biborato of Methyl coe. 

Eunumex . We in also Ann, Pharws. $7, 
Qtr; led Chen or 364. ane 

a Zweifashbovansaures Mehyloxyd, Bor Pormeter B; Perborate we 





"Transparent, vitrot axis, which at a wodorala al becomes soft 
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Pa Ee esa coos ei Water desaapeiec' italy 
: . oo — Wat 
‘vith great rae of temperature, produsing woodsplst and bornale old,” 
‘Kbelmen, 
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ACK, 303 

‘Tho acid sustains without decomposition » tempernture of 140"; at a 

stronger heat, it emits dense, white, and leaves a of 
charcoal. It’ ix not doco c 

ee smpored by nit pres feeling creat 


tho two salts: CCPIZNO", 280", and C*CHPZAO», 280%, The ‘quantity 
of Srdogen 


0 is f ; 
fortation extonly b affect hy sleetei ation (p< 207)- Tho mode of 
‘ffucted by: 
CCPINO!,280" + 2Zn = ZnCl + CCHZaO,280%, 


‘The acid deliquesoes in the wir. 
soluble metallic chlorides, and with bases it forms ealta 
all of which are soluble in water, 





‘als 
i a (ein tn ait. When 
above 807 {tires of carbonic exis, casbonls acl patio 
fol ltr nd Taos ete of cd Soa 
CCPHKO%280 = KCL + C + CO + HCl + 2804, 


‘Tho carbonic oxide is probably formed by the action of the red-hot 
charcoal fn the residue on the earbouic acid. ‘The salt dissolves 
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CHPOS0* + CHKO! = CHPO,CHO* + KO,50% 
With bentoate of potash: benzoate of methyl, (Dumas & Péligot) 


Sulphomethylic Acid. GH‘0',280" 


‘Dumas & Pétsaor. Ann. Chim. 58, 34, 
Kaxe, Phil. Mag. J. 7, 3975 also J. pr, Chem 7, 00, 


MethyLachwrfelsivure, Acide uulphomethytique, Dieulphate de methylene. 


‘When 1 of wood-apirit ix mixed with 2 ‘oil of vitriol, the 
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CHBOESO — 4; _ 1S 16000. 100-00 100-00 


Limeesls —Azhydroas cetchedrons, very deliquescent. (Kane.) 





Crpstatiiced. 

0 ae ae 
2805 le 
cw0 3 
CHNAOE2S0" 131 





Cranis salt— Formed by precipitating sulphomethylate of baryta by 
1. At. uranic sulphate. so that the filtrate may not exhibit any turbidity 
either with sulphuric acid or with a baryta-calt, and leaving it to 
alah vacun: | The residual seven, ati the lapen of wctoral mao 
elds crystals which are very deliquescent, and must be dried, fra 
Paper, and thea in vacuo. (Péligot, ¥. dan, Chim. Phys 1% 
J. pr. Chem. 35, 152.) 
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EAD ODOISOS + Ag 386 
= WloysO" + CHO, + Ag. 

Lead-salt—Generally crystallizes in long prisms; sometimes also in 
fables, which porhape contain 2 At, water, asily docompoeed by heat 
into sulphate of lead and sulphate of methyl. The prisms, when dri 
over oil of vitriol, give off 1 At. water. (Ke 















baryiaaalt above, described, there oxsta also another 
it, and called Isomeric sulphomethylate of baryla, Accord 
ing to Dumas & Péligot (Ann, Chim, Phys. 61, 199), this alt is obtained 
bby passing the vapour of anhydrous ealphuric acid into anhydrous wood 

init diluting the liquid with water, saturating with baryts-water, pro- 
cipitsting the excess of baryta by passing carbonic acid into the liquid, 
‘and leaving the filtrate to évaporate at ordinary temperatures, 

‘Very long, thin prisms, apparently rhombio. 











Dried in vacuo. 
66 670 

400 
120 695 
30 15 
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(HBO 280" - 1196 





Sulphamethylane. C'HAd,250* 


Domas & Péizaor (1838). Ann. Chim, Phys. 58, 59; also Ann. Pharm. 
18, 45. 


Schuvefel-Formamester. 


Formed by adding methylic sulphate to aqueous ammonia, gradually 
and with agitation, beoaase the solution is attended with great evolution 
of heat, and leaving the solution to evaporate to the erystallising point in 
‘vacuo over oil of vitriol (p. 205), 

Large, transparent and colourless tables, which are extremely deli- 
“quescent, but may be restored to the orystalline form by drying in vacuo, 
mas & Péligot). 
x 


ciat, and is therefore a mixture; 
Eccitie whieh emells of hydrocyasie 

> ecnsists of methylie formiate; it is nvt till 
+ that methylic nitrate passes over in a state, 


Lyaid of ep. ce F182 at 20°; boils at 66°, and yields s 
vapoer wkcee Gessiy is 2640, Has a faint ethereal ‘smell, and i 
Petfctly cesiral 
















vol. 
2c. 2 
3H 3 
io 1 
60 30 
CHO,NO 2. 


A As the analysis dees not agree well with the saleniaton; beset 
%ligot consider it possible, though not very probable, that the compoux 
uny be CIPO,NO". [Perhape the liquid was contaminated with methyie 
nitrite, CH a compotd wot Known in the separate state.) 
Methylic nitrate, when sct on fire, burns fiercely and with a yelor 

















“METRYLAMINE. 313° 


~~ These several viows aro exhibited in tho following tablor 4 





minus 210: 
CHO! + CHO! = 2HO = Cr 


| Wh 2 A. of hie cmpouo ar are apo by puta nly At of ho 
methylio forminte ix decomposed, and the romaine; C*H"O%— 
onbLesnor] 


alo be a copulated of 1 At, methyl ad 
| eallyeadait © copulated eompoun t. methylie forminte 


| nH 
| = Methylamine. CHN=CHYHN= ott}: 


849). 
© 100, 257; 0% 


Gf 





2. By the action of potash on methyl-urea, CSH*N*0* (Warts): 
CHHNFOF + 2(KO,HO) = 2(KO,CO%) + NEP + CHUN, 
. Iodide of methylammoninm, H(CH)N,1, or bydriodate of 
Tamino, PN HI, is formed, among other , by the 
eeetak sete am sc 1 hn Boe J 80) 
‘on various 
erie i 


iu 


EL 
F 


HF 


i 


Also, 


BFEs. 


i 
a 











ae if al 
ane tl 
38 i 7 2 : Ae 
ety a ue all 
4 ane 20) ehh 
ra HE He indy 
ds Ba ret 5 Basis ij 
il fh pid PET aHBEL, 
jn coe egies) 
Ba a eh 1B Hi iii : HL iullbig: 
Hila) Gee MeedSH aiaell 
a UAH 


ila Fil A 











318 


Warts, 
12-32 
SAL 
50-00 








ACHN) PC 1964... 100-00 

‘This compound is analogous to Reiset’s first chloride, 2NH’,PrCl (VI., 
‘300).—According to Gerhardt’s notation, it may be regarded as the Hy 
drochlorate of Diplatoso-methylamine, N(C'H")Pt, HCl.—W urts’s formula, 


oatnys} HCI is scarcely admissible, inasmuch as it implies that 





loric acid can act as a bibasic acid. 


‘t Diniodo-methylamine. C(WT)N. 
Wonrz. ¥. Ann. Chim. Phys. 20, 455. 


Formed by the sotion of iodine on the aqueous eolution of mothyla- 
mine (p. 315). 

Garnet-coloured powder, which dissolves in alcohol, bat sppears to be 
decomposed by that liquid, 


Warts. 
w 412 

3 1.87 
252 89°57 





u 








281... 100-00 


‘This compound is decomposed by heat, but docs not explode like the 
fodide of nitrogen. It is aleo decomposed by potash, with formation of 
iodide of potassium, s volatile product having a very penetrating odout, 
and a light insoluble residue consisting of » yellow floocalent matter, 
not yet examined; Wurts has, however, ascertained that this residue does 
sot consist of iodoform. (Wurtz ) . 





‘+ Dimethylamine. OH'N =(CH*),H'N =(CH)HN, 


‘This compound has been bat little studied. It is formed as a hydrio- 
ate (or iodide of gimethyliom) by the action of ammonia on iodide of 
meth; 179,321). The hydriodate distilled with caustio potash yields 
the im the free state. (Hofmann, Chem. Soc. Qu, J. 4, 322.) 


3333 
15°56 . 
sin 


100-00 











code of potassiom. 
“sUretiy ascertained whether 
fa the free state—1. Whea 


the air. giving of a white vapour, which com 





ie in water; the solution basa. 
‘alkaline reacties. The quartity obtained was not sufficient for 
2. When an ayteous sulcticn of the indide is subjected to the 
‘the electric carrot. iodine and a small quantity of oxygen (from 

jou of water) are separated at the positive pole, while at the 
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ZINC-METHYL. 329 


‘The names and formule above given to these compounds aro taken 
. Chemie, S. 378. Paol Thénard, however, 
P*H,PH? 
‘Thus, the 





PHCHY 
No detailed account of these compounds has yot been pul 





ed. 


T Zino-methyl. CHzn. 
Franazanp. Chem, Soc. Qu. J. 2, 29. 









Formed by the action of zine on iodide of 
methyl is heated with excess of granulated si 
crystalline substance is formed, which, when di 


‘When iodide of 
led tube, a white 





evolation of bydroge 
which gives no . 
‘zine-methy! is highly poisonous, producing shortly after inhalation all the 
symptoms of poisoning by zinc. It decomposes water as rapidly as 
Potassium, the tmall tube containing a few drope of the liqnid.becomin 

red-hot under water; the products of the decomposition are 1 At, oxide of 
tine and 1 At, mareh-gas; thas: 


CHa + HO = 220 + CH, 


Caleulation, according to Frankland. 
130 
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On 100-00 





Zino-methy! appeare to bo a radical capable of uniting with oxyge 
chlorine, &0, (Frankland.) T i . = 
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Produced by the action of bromine on fodoform (p. 396). 


etren 2 canon enemas 
bromide of hoa the free bromine 
removed 
















Toft there tll 

ie Sleds eet 

‘of hydrocarbon, vehioh 
leaving it for some time under very” 
a of the bromiodoforin 
mentionod 
‘compound enna 
Nine contains chlorine, }— 
caaael for it ie not 
necessary that the fodino which separates should bo converted into bromide 
of iodino; indoad, it ia bottor to xopnrate tho bromiodoform from the iodine 
by decantation or by aqueous potosh-solution ; it iv trae that the potash 
juces iodate of potash, but thie be removed by careful 
with wator and decantation. bro aust then be 
freod from the remaining potash solution by nyitati of vitriol, 
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Very volatile; has a penetrating ethereal odour, and a 
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Chioriodoform. CHLcr, 
Oat Phyn, 25, 3145 aloo Shun. 41, 430—Anm. Chine 


1, 104, 
"28, 65 alto Ann, Pharm. 22, 229, 3 








Combinations. soluble in water, to which it imy ina 
liquid, 


veh er odour. Tt ia miscible with 


e Scoodary Nucleus, OBrH. 


Bromoform, CHBP=CHBr,Br, 


Lowra. Ann. Pharm. 9, 295, 
Doman. Ann. Chim. Phys, 50, 120; abstr. Fogg. 31, 654. 


Formyliromia, Berbromure de frmyle, [Aeformam) ; 
ene one iy Lowigis 1980, Tees Somctbiton wer et rvcopaaasd 
by Dumas, 


Formation, Ta he econpntin of brows by agar Bae al 
(Lowig.)—2. In tho decomposition of :)» aleohol or 
See eee fetes eal ak vik hroaan (Cahors 
BETO EO cin Besa een atom aimact 


wy 

(Cahours, 7. Ann. Chis 19, 484)—4. Nearly all 
‘robistances, whon distilled with diluted bromine, yield = watery 
roontalag in eolaion a small quantity of bromofow. (LOwig,) 


Preparation. Bromal is distilled with exces of tho 
Ti dol fom th boom ant ne Soa 
Tite oil of vitriol, (Los -2. Alechol or wootoue ix le 
pal fob Adpesits the watery stratum, ofthe di 
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TRRCHLORINATED SULPHOSOMETHYLIC ACID. 361 


But Gerlardt (W. J. Pharm. 8,229) maintains, perhaps with 
Teason, that its composition ia C>HCE,S'O', and supposes that its forma 

taken place according to, the fullowing equation, which, egreoe 
with that of Kolbe, excepting that 1 At, less of HCI is separated. The 
aqueous or alcoholic solution, after the excess of sulphurous acid has been 
removed by evaporation, is inodorous and colourless, 

(CCKS0t + 280" + 2HO = CHCPSO* + 280" + HCI. 

‘The aqueous or alooholie solution thus obtained is colourless and inodor- 
ous, after the excess of sulphurous acid has been expelled by heat. 

‘When the solution is exposed to the air, phoagene and sulphurio acid 
aro formed by oxidation; so that when spread out upon a surface, it fills the 
whole rooin with the suffocating vapours of these two products (Kolbe): 

CCHSO! + 40 = 2CC10 + 280%, 
‘According to Gerhardt’s formula, hydrochloric acid must be produced at 
‘tho same time: 
CHCPS?0* + 40 = 2CCIO + 280* + HCl. 
Chlorine passod into the aqueous solution reprecipitates Berzcliue & 
Mareet'a compound (Kolbe): ore 
CICPS*O* + 2Cl = C*CKS04. 
According to Gerhardt: 
CHCES'O! + 201 = CCFO! + HCL. 
Bromine forms « similar precipitate, but containing bromine as well as 
chlorine. (Kolbe.) Iodine forms no ‘precipitate. The aquoous solution 
boiled with potash, yields the potash-ealt of bichlorinated sulphooo- 
methylio acid (Kolbe): 
CCFSOt + KO + HO = CHECFS*0*, 
Or, according to Gerhurlt: 
CHCPS#Ot + 2KO = CHKCFS0* + KCI. 

Kolbe this compound, sccording to his formula, C*CI'S'O', as 
rulphite of chloride of carton, CCH,280'; Gerhardt, according to the 
formula which be assigus to it, viz., CHCH.$*O%, rogards it as CHCH,2S0", 
that is to say, as 8 compound of 2 At. sulphurous acid with mareh- 
gae in which 3H aro replicod by 3Cl. Gerhardt’s formala may also be 
written inthe form CHCLCPO%S'0"; according to which it would be = 
compound of hyposulphurous acid with wood-spirit, in which 3H are 
replaced by 3Cl. 











Terchlorinated Sulphosomethylic Acid, C*cPHO*250% 


CHorkohlen-Unterachwdfelsiure (Kolbe), Acide sulfoformique trichloré 
(Laurent), Acide métholique trichlorom/uré, 


History, Formation, and Preparation (p. 205). 
On evaporating the aqueons solution, the acid crystallizes in small 
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—MYDROCTANIG ACID, ol 
much as the air in oseaping always carries M 
iteand 
Si Hep dec pe tee rine ns : ee 
and prussian blue by spirting, it must be enol 
quantity of carbonate of lime, or F baryta, in an 
im of. ipa cid, nad the relied nil a mh eee Tesla 
—- ry rapa (Kemmorioh, Br, Arch, 1255 ; Datos 

‘astm Arch. 14, 114) is 
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the original quantity, and in thin sid is 
ee ee Sateen Mend KS 


‘Tho following. modifications of the procen: 

10. pls, forrooyanie,of potassutn, 270 ail of vitiol und 40 

intled il 30 Fan of nallato are ebtined. (Sehenle) If-ne hoot 
tyanle’ acid were fot, the datilate shoald by enlouation contain 19-16 


wi eerie on da 4 are en 
parte of water, ‘ail eee en el 
(Givec, Soker. Ann. 2, 997.) Should contain 997 por cont, of b 


of nolved in 40 pt, of hot 
Saad Pah boc aot heead Gerster oa oak 
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MYDROCYANIC ACED. 309 





she selon cetera oye 
Wi ‘Acid—Iu Vauquelin's noid, a fow drops of 
1 ferro malt prodvce w deep red colour, : 
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FERROCYANIDE OF POTASSIUM. 463 


+KO0,S0') +(Fe'0%380"), (Fownes, Phil, Mag. J. 24, 21; aleo Ann, 
Pharm, 48, 38.) Dobereiner (Schw. 28, 107) ad previously obtained 
pure carbonic oxide and a white residue consisting of sulphate of 
Ammonia, sulphate of potash, and cyanide of iron. —Thomson obtained 
sulphurous acid and a peculiar combustible gas, 3 volumes of which con- 
tained 3 vol, carbonic oxide and 1 vol. hydrogen (comp. Berzel 
Schw, 30, 57).—Merk (R-pert. 63, 190), by rapidly distilling ferrocy- 
‘snide of potassium with oil of vitriol, obtained a distillato containing 
small quantities of hydrocyanic and hy:lrosulphocyanic acid, together 
with formic acid and a sublimate consisting of aulphite of ammonia 
eryetallizod in needles. 























2KIFECS? + 3(HO,SO) = SHCy + KFECy? + 3(KO,S0). 

But, if the ferrocyanide of potassium is completely decomposed at the 
commencement, without tho aid of heat, into ferroprussic acid and potash- 
salt, wo must suppose that the forroprussic acid, whon resolved by heat 


into hydrocyanie acid and KF*Cy’, again takes up 1 At. potash from the 
potash-salt produced: 


‘2H*FeCy* + 4(KO,SO%) = SHCy + KFeCy? + HO + 3KO + 4808, 


According to calculation, 211-4 parte (1 At.) of crystallized ferrocyanide 
of potassium, yield 40°5 Re ay AL.) or 19 p. ¢, of hydroey 
100 parts of crystallized ferrocyanide of potassium distilled 
12 pts. (24 At.) of oil of vitriol and 20 pts. of water, till 16 pts, hai 
passed over, yield a distillate containing 17°58 pts, of anhydrous prussic 
jd (=211'4-+37-62); tho sulphuric neid also constantly produces a small 
quantity of formic acid. The yellowish white, inodorous, pasty residue, 
treated with water, givee ups trace of ferrous eulphate’ and protmbly- 
also of sulphato of ammonia] together with the acid sulphate of potash, 
The insoluble residuo, which assumes a light blue colour during washing, 
oxhibits the characters mentioned by Wackenroder (p. 475)—When 
Forrocyanide of potassium is distilled with aqueous phosphoric acid, » 
largo portion always remains undecomposed ; but the phosphoric acid does 
not give igo to the production of formic acid. According to the Phar- 
‘mac. Boruss., 100 parts ferrocyanide of potassium distille 200 pts. 
phosphoric ach of ap. gr. 1-18, and 200 pte, alobol till « moist pasty 
residue remains, yield only 11-49 pts. of anhydrous prussic acid (=211°4 + 
24-29), (Wackenroler, WV. Br, Arch, 2, 3.) 
‘A cold mixture of aqueous ferrocyanide of potassium and dilute sul- 
phuric acid, begins to assume a turl id appearance at 40°, aud to deposit 
& green powdor at 60°, but does not give off hydrocyanic acid till heated 
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PERRICYANIDE OF POTASSIUM AND SODIUM. 479 


Tho crystals decrepitate when heated, acquire a green colour, fuse 
with strong decropitation, but are not completely decomposed even by 
long-continued iguition, Whon digested for some time with aqua-rogia, 
they form a brown solution. This salt, when its powder is hoated with 
oil of vitriol, behaves like the corresponding potassium-calt (p. 47), 
exhaling a peculiar odour, becoming palo yellow, and then bluish white 
and viscid, and finally giving of a large quantity of gas, and leaving & 
residue of sulphate of ferric oxide and soda. (Bette.)—The salt deliquesces 
in the air (Bette) ; dissolves in 5°3 pts. of cold and 1-25 pts. of boiling 
water. The yellow solution exhibits a greenish tinge, stronger in pro- 
portion to the degree of concentration, (Kramer.) The salt is ve 
sparingly soluble in alcohol (Kramer), but aloohol does not precipitate ft 
from the aqueous solution, (Bette) 














Crystals dried at 100°, Bette, 
BING cnn 09°6 |... 23°23 2273 
2 560 1869 18-28, 
6 156-0 52-07 
2 18-0 6-01 








SNuCy,Fe'Cy*+2\q. 299°6 .... 100-00 
The water more probably amounts to 3 At, 


4 Ferricyanide of Potassium and Sodium. 


RON FeCy* = KCyaNaCy Foc = ON'KY CNN ONT = 
aK Cy,FotGy: +aNaCy,FetCy*. 


‘When » mixture of the ferricyanide of potsssiam and sodium is 
solved in water, and the solution abandoned to spontaneous evaporation, 
the double ferricyanide is deposited in fine, garnet-coloured, cubic crystals, 
These crystals are anhydrous; when gently heated in'a tube, they 
decrepitate and crumble to powder, but do not give off any water.—On 
fone occasion, the mixed solution deposited large, black-brown, hydrated 
erystals having the forin of hexagonal prisms, with angles nearly =120°, 
and rounded at the baso; but on redissolving them, the solution yielded 
crystals of the cubic sali, ‘Tho hydrated crystals do not givo off their 
water at 100°, but at a somewhat higher temperaturo the water escapas, 
and the erystals decropitate and crumble to powder, (Laurent, Compt. 
mensuels, 1849, 324; abstr. Jahresber. 1849, 291.) 

















Hydrated. Laurent. 
2 BC a MA ne 205 
rt 12N 168 
4 Fe... M2 165 
3K luz S100 
3Na. 69 164 
12 HO. 148 2165 
‘SKCy,3NaCy,2Fe'Cy* 610 +6Aq. 798 





According to Laurent’s equivalents, the formula of the anhydrous salt is C'Nfe,KiNad, 
fand that ofthe hydrated salt, CN%e, KINA! + Aq. [fe = Ferricum =}. 28]. 4 
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It was moved by Mz. Wizu1aw Basticx, seconded by Mu. 
‘Wrrsiam Grass, and resolved, 


“That Mz. T. H, Heway, Mu. Tesommuacns 
Pancr, be appointed Auditors for the ensuing year.’ 


and Dr. 





‘The following Resotutions were unanimously adopted :— 


“That the thanks of the Meeting be given to the Pax- 
sient, Tazasunee, and Counort, for their services to the 
Society.” 


«That the thanks of the Meeting be given to the Hoxomazt 
Locas Szcneranixs for their services to the Society.” 


“That the thanks of the Meeting be given to the Cxxmroat. 
Socrery for the use of their rooms on the present occasion.”” 


‘The Meeting was then adjourned. 
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